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Description

FIELD OF INVENTION

This invention relates to stacking sheets, par-
ticularly sheets in the form of container blanks,
including folded and glued container blanks of cor-
rugated paperboard.

BACKGROUND OF THE INVENTION

Corrugated paperboard sheets may be formed
into stacks by being stopped and then allowed to
drop onto a descending elevator. Tines may be
moved through the board line to temporarily sup-
port a newly forming stack while a fully formed
stack is lowered further on the elevator and then
ejected to a discharge conveyor. Apparatus for so
forming such stacks is disclosed in US Patent
4,500,243 and US Patent 4,632,378. These are
examples of so called die-cut stackers.

When making corrugated paperboard container
blanks, printed and creased/slotted blanks may
have two flaps folded over and glued together.
These folded and glued blanks are then stacked for
shipment or storage. This stacking is usually per-
formed immediately after the folded and glued
blanks leave a folder-gluer machine and while the
glue has not properly dried or set. Stacking of
these glued blanks is usually performed on so
called counter ejectors.

As stacking speeds increase, it becomes more
important to ensure in both die-cut stackers and
counter ejectors that the leading edge of a follow-
ing sheet does not get underneath the trailing edge
of the sheet in front during the stacking procedure.

Also, particularly with counter ejectors where
the freshly glued flaps tend to unfold and come
apart, it is desirable to control the top of a stack
while being formed and when fully formed. This
presents new problems as stacking speeds in-
crease, particularly with corrugated paperboard
sheets which can readily be damaged by crushing.

SUMMARY OF THE INVENTION

The present invention is concerned with im-
proving the stacking of sheets, particularly cor-
rugated paperboard sheets which can be damaged
by crushing.

A feature by which this is achieved by the
present invention is the employment of a cam,
including a row of cams, which is resiliently flexi-
ble, to contact the sheets; the preferred embodi-
ment of such flexible cam is a smoothly and gently
curved resiliently flexible loop. This has the advan-
tage of flexing to accommodate tolerance variations
in the sheet thickness. It also has the advantage of
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minimizing risk of damage to the surface of cor-
rugated paperboard sheets.

According to one aspect of the invention, there
is provided an apparatus for stacking sheets com-
prising

an elevator for supporting stacked sheets;

means for feeding successive sheets in a path
above said elevator;

means for moving said elevator downwards;

means for stopping each successively fed
sheet above said elevator and enabling each stop-
ped sheet to drop onto a stack being formed;

a flexible cam rotatably mounted above said
elevator downstream of said feeding means, said
flexible cam comprising a resiliently flexible loop;

control means for causing intermittent rotation
of said flexible cam:

(a) to rotate said flexible cam out of the path of
a sheet being fed by said feeding means to
allow a leading portion of this fed sheet to pass
under said flexible cam, then

(b) to bring said flexible cam into contact with a
rear portion of the fed sheet to urge said rear
portion towards said stack, and then

(c) to bring said flexible cam to rest in contact
with said fed sheet when resting on top of the
stack being formed; and

the cam resiliently flexing to compensate for
any folerance variations in the sheets and the
downward moving of the elevator.

Preferably, a plurality of flexible cams are
mounted spaced apart on a rotatable shaft and the
rotating means comprises an electric motor drivin-
gly connected to this rotatable shaft.

The control means may comprise a computer.

The rotating means may have control circuitry
for measuring torque associated with rotating the
flexible cam out of contact with the sheet resting
on top of the stack being formed, and the control
means preferably controls the elevator moving
means in accordance with the torque measured by
this control circuitry.

A plurality of tines may be provided for tem-
porarily supporting a newly forming stack of sheets
when a stack has been formed on the elevator.
Follow-down members can be associated with
these tines and movable downwardly away from
and upwardly towards the tines. Means may be
provided for moving the follow-down members
downwardly away from the tines to contact the top
of the stack formed on the elevator, and for caus-
ing the follow-down members to move downwardly
with the formed stack away from the tines while the
elevator is moving downwards.

According to yet a further aspect of the present
invention, there is provided a method of stacking
corrugated paperboard container blanks comprising
the steps of feeding successive blanks in a path
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above a downwardly moving elevator, stopping
each successively fed blank above the elevator and
allowing each stopped blank to drop onto a stack
being formed on the elevator, disposing a resil-
iently flexible cam at rest above the elevator and in
the path, rotating the flexible cam from rest out of
the path of each fed blank before such blank is
stopped and allowing such blank to pass under the
flexible cam, and bringing the flexible cam to rest
in kissing contact with such blank when such blank
has been stopped and is resting on top of the stack
being formed.

Other objects, features and advantages of the
present invention will become more fully apparent
from the following detailed description of the pre-
ferred embodiment, the appended claims and the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings, in which like
reference characters in the same or different Fig-
ures indicate like parts:

Fig. 1 is a diagrammatic, simplified side ele-
vation of a sheet stacking apparatus
according to the invention;
is a portion of Fig. 1 shown in greater
detail illustrating the supporting ar-
rangement for a flexible cam;
is a top plan view in the direction of
the arrow 3 in Fig. 1 of part of the
apparatus showing further details of
the mounting arrangement of six flexi-
ble cams;
shows the flexible cam of Fig. 2 in
greater detail and in contact with the
top of a stack of sheets being formed;
shows a portion of Fig. 1 in greater
detail and including tines for support-
ing a newly forming stack of sheets
and members for following down on
top of a fully formed stack of sheets;
illustrates a tine sub-assembly portion
of Fig. 5;
illustrates a follow-down member sub-
assembly portion of Fig. 5; and
illustrates a simplified diagrammatic
view of a modified form of Fig. 5 with
a stack follow-down member shown
downwardly displaced from a stack
support tine.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6
Fig. 7

Fig. 8

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The preferred embodiment of the present in-
vention is a counter ejector for stacking corrugated
paperboard container blanks having folded and
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glued together flaps, this preferred embodiment
being shown in Figs. 1 to 7. Fig. 8 illustrates
another embodiment of part of the present inven-
tion.

Fig. 1 shows in side elevation the general lay-
out of the preferred counter ejector 10. An upwar-
dly inclined, endless belt vacuum conveyor 12
feeds sheets to be stacked from a previous pro-
cessing machine, for example a folding and gluing
machine. The stacks of sheets formed are dis-
charged from the counter ejector 10 on a discharge
roller conveyor 14. The counter ejector 10 has a
rear frame 16, a forward frame 18, and a plurality
of connecting frame members 20, 22. A pair of
firing rolls 24, 26 engage therebetween each sheet
28 as it reaches the discharge end of the conveyor
12, the firing rolls 24, 26 ejecting the gripped sheet
28 in a slightly upwardly inclined direction in a path
over an elevator 30. The sheet 28 is so ejected at a
speed three to five percent faster than the feeding
conveyor 12, and the sheet comes to rest in the
forward direction when it strikes a stop 32, the
sheet then falling onto a stack forming on or above
the elevator 30. As the stack forms, the elevator 30
moves continuously downwards via a rack 36 and
pinion 38 drive. When a full stack is formed, the
elevator continues downwardly to a bottom position
in which rollers 34 forming the upper surface of the
elevator 30 are aligned with the discharge conveyor
14; an ejector 40 then being moved along a guide
41 to eject the stack from the elevator 30 onto an
intermediate belt conveyor 42 which runs at the
same speed as the ejector 40. The ejected stack
then leaves the counter ejector 10 on the discharge
roller conveyor 14. Above the conveyors 42, 14,
and immediately forward of the stop 32, is a top
compression conveyor 44 suspended on adjustable
supports 46 for engaging the top of the ejected
stack and applying a small compression pressure
thereto. To accommodate different length sheets
28, the plate-like stop 32 is adjustably mounted on
a longitudinally extending screw 48, the stop 32 in
Fig. 1 being shown adjusted fully forward to ac-
commodate the largest sheet. A tine assembly 50,
which in accordance with the invention also incor-
porates stack follow-down members, has a plurality
of forwardly extending tines 52 and is mounted on
a horizontal rack 54 for movement horizontally; and
the tines 52 are also movable vertically by means
of a rack 56 and pinion 58 mechanism. By way of
example, the tines 52 are shown just below the
board line of entering sheets, and so are shown in
a position in which a new stack of sheets would
start to form on the tines 52.

The lower firing roll 26 is fixed in location, but
the upper firing roll 24 is mounted on a gear
segment 60 which is adjustably rotatable a few
degrees about the rotational axis of the lower roll
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26 by a pinion 62 which drivingly meshes with gear
teeth of the gear sector 60. By adjustable rotation
of the gear pinion 62 a few degrees, the upwardly
inclined firing angle of the rolls 24, 25 can be
adjusted through a small range from zero degrees
(i.e. horizontal) to ten degrees, the setting for fol-
ded and glued corrugated paperboard blanks being
about five degrees. Just forwardly, i.e. downstream
of the firing rolls 24, 26, is a flexible cam 64
rotatable by a shaft 66 in the direction of the arrow
68, a full rotation of the outer exiremity of the
flexible 64 being indicated by a broken-line circle
70. Normally, the flexible cam 64 is disposed verti-
cally downwardly and intersecis the path of travel
of the sheets 28. However, each approaching sheet
28 is sensed by a photocell sensor 72 at the end of
the feed conveyor 12 just upstream of the firing
rolls 24, 26; this sensing of the next approaching
sheet is fransmitted as a signal via wiring 74 from
the sensor 72 to a computer control unit 76 which
in turn fransmits a signal by wiring 78 to cause the
flexible cam 64 to be rapidly rotated in the direc-
tion of the arrow 68 out of the path of the oncoming
sheet just before the leading edge of this oncoming
sheet reaches the location of the flexible cam 64.
The sheet 28 then passes unhindered below the
raised flexible cam 64 as shown in Fig. 1. Rotation
of the flexible cam 64 is continued and timed by
the computer 76 so that it strikes the rear portion of
the sheet 28 passing below so knocking the rear
end of the sheet downwardly towards the stack
being formed above the elevator 30. The flexible
cam then comes to rest in its vertically lowermost
position in which it is arranged to be in kissing
contact with the top of the forming stack, ie. in
very light contact with the sheet that has just fallen
onto the top of the stack. With folded and glued
container blanks, the glue may not have fully sef,
and the glued flaps have a tendency fo want fo
unfold. The function of the flexible cam 64 is pri-
marily not to apply pressure to the top of the stack,
but to prevent any unfolding of the freshly glued
flaps.

A spanker mechanism 80 continuously spanks
the rear of the forming stack to provide a neatly
aligned stack as is well known.

The general mounting and adjustment arrange-
ment for the flexible cam 64 will now be described
with reference to Figs. 2 and 3, and the flexible
cam itself will be described in greater detail with
reference to Fig. 4.

Fig. 2 shows a plate 82 suspended from the
horizontal frame member 20. A horizontally extend-
ing track 84 is mounted on the outside surface of
the plate 82 adjacent its lower edge. A movable
carriage 86 is movably mounted via four wheels 88
on the frack 84. A vertical plate 90 is secured on
an outer face of the carriage 86, and one end of
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the flexible cam shaft 66 is journalled in a lower
portion of the plate 90. An elongate screw 94 is
rotatably mounted on the plate 82 and connected
via bevel gearing to be drivenly rotated by an
electric motor 96. A screw follower 98 is mounted
at the upper end of the plate 90 and the screw 94
drivingly engages through the screw follower 98
allowing the longitudinal position of the plate 90
along the plate 82 to be adjusted by rotation of the
screw 94 by the motor 96.

Fig. 3 shows that there is a suspended plate 82
on each side of the stacking apparatus, each plate
82 carrying a respective track 84 with a carriage 86
movably mounted thereon and having a plate 90.
Both plates 90 are simultaneously moved along the
tracks 84 by the motor 96 via bevel gearing, the
screw 94 in Fig. 2, and a similar screw 94 on the
other side of the stacking apparatus. For rigidity
the two suspended plates 82 are connected by a
cross beam 100. As can be clearly seen in Fig. 3,
six flexible cams 64 are spaced apart along the
shaft 66 for simultaneous rotation therewith by an
electric motor 102 drivingly connected to one end
of the shaft 66. In Fig. 3 the flexible cams 64 are
approximately in the same orientation as shown in
Fig. 1, this being approximately 270 degrees
rotationally displaced from the normal stationary
orientation shown in Fig. 2.

Fig. 4 shows on a larger scale the flexible cam
64 which is made up of a flexible strip bent into a
resilient loop of somewhat pear-shape form with
the free ends 112 of the strip secured by screws
108 in channels 110 of a yoke member 104. The
yoke member 104 fits over the shaft 66, which is
hollow, and is secured to the shaft 66 by a screw
106 which is screwed through the wall of the shaft
66. The pear- shaped flexible cam 64 is disposed
eccentrically with respect to the shaft 66 with the
apogee of the cam 64 on the opposite side of the
shaft 66 to the mounting yoke 104. In the situation
shown in Fig. 4, the ejected sheet 28 in Fig. 1 has
come to rest on top of the stack 116 being formed,
and the flexible cam 64 has come fo rest in its
lowest position with its apogee in kissing contact
with the upper surface of the now top sheet 28.
The apogee 114 can resiliently flex upwardly fo
accommodate any tolerance variations in the thick-
ness of the sheets in the stack 116 and also any
tolerance variation in the speed of descent of the
elevator 30, or the tines 52, upon which the forming
stack is descending. The flexible cam 64 can con-
veniently be made from a strap having a length of
15.5 inches (39.4 cm), a width of an inch and of
thin thickness (an eighth of an inch (0.32 cm) thick
with plastic material, but substantially less with
spring steel). The apogee of the cam is 5.5 inches
(14 cm) from the axis of rotation of the shaft 66,
and the maximum diameter of the cam below the
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apogee is 4.75 (12.1 cm) inches. Although the
strap of the flexible cam 64 could be of spring
steel, best results have been obtained with plastic
material, particularly an ultra high molecular weight
polyethylene such as sold under the name
"NYLATRON" (registered trade mark); such a strap
is not too soft to become damaged, not to brittle to
shatter, does not tend to mark the surface of cor-
rugated paperboard, and also minimizes smudging
of any ink printing on the paperboard sheet.

As can be seen in Fig. 4, the apogee 114 of
the flexible cam 64 is formed by a smooth, gentle
curve which can slide over the upper sheet of the
forming stack when the cam 64 is rotated. This
reduces the frictional drag between the cam 64 and
the top of the stack when the cam starts to rotate
out of contact from the top of the stack. Also, this
shape permits kissing contact with the top of the
stack with only a light pressure of the apogee
against the top of the stack, for example in the
range of zero to five pounds pressure and prefer-
ably in the range of zero to two pounds pressure.
The flexible cam drive motor 102 (see Fig. 3) has a
motor control circuit 118 which measures the
torque of the motor 102 by the electric current
being drawn. When the motor 102 starts to rotate
the flexible cam 64 from the stationary position
being shown in Fig. 4, the initial starting torque
measured in the control circuitry 118 is fed back to
the computer control unit 76 (Fig. 1) and compared
with a pre-set value corresponding to the frictional
drag caused by a pressure of two pounds or less
of the flexible cam against the top of the forming
stack. Should this initial torque of the motor 102 be
greater than the pre-set value, then the computer
control unit 76 makes an appropriate adjustment to
the speed of descent of the elevator 30 by adjust-
ing the rotational speed of drive of the pinion 38. If
desired, a minimum pre-set value of the initial
motor torque can be entered into the computer
control unit 76, so that should the initial torque of
the cam drive motor 102 be too low, the speed of
descent of the elevator 30 can correspondingly be
reduced.

The cam mounting shaft 66 is provided with a
series of tapped holes along its length to provide
for different axial mounting positions of the flexible
cams 64. Also, more or less cams 64 can be
provided for any particular stacking operation.

The cam drive motor 102 is controlled to accel-
erate the cam 64 from rest in the position shown in
Figs. 2 and 4 to a peak angular velocity at an
intermediate rotational position (for example the
position of the cam 64 shown in Fig. 1), and then
decelerate the rotational velocity until the cam 64
comes to rest in the position shown in Fig. 4. The
computer control unit 76 is programmed to deter-
mine the rate of acceleration, the peak rotational
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velocity, and the rate of deceleration so that the
cams 64 rotate out of contact with the top sheet of
the stack 116 just before they would otherwise be
struck by the leading edge of the sheet in the
process of being forwardly delivered by the firing
rollers 24, 26. This control continuing so that the
rotating cams 64 downwardly hit the rear portion of
the sheet just projected by the firing rollers 24, 26,
and then to cause the cams 64 to come to rest in
the Fig. 4 position in kissing contact with the just
projected sheet as soon as that sheet engages the
top of the forming stack 116. Preferably, the cam
mounting shaft 66 is positioned via the screw 94
rearwardly from the stop plate 32 by two thirds of
the length of the particular sheets being stacked.

The tine assembly 50 (Fig. 1), including the
stack follow-down members, will now be described
in greater detail with respect to Figs. 5 to 8.

Fig. 5 shows the tine assembly 50 having a
mounting unit 122 having a pinion 120 drivable by
an electric motor for moving the mounting unit 122
horizontally along the rack 54. The plurality of
spaced apart tines 52 are disposed in a horizontal
plane and attached adjacent their lefthand ends to
the vertical rack 56 by a bracket 124 so that the
fines 52 move upwardly and downwardly as the
rack 56 is moved upwardly and downwardly by
driving rotation of the pinion 58, the mounting unit
122 also supporting the pinion 58 and its drive.
Each tine 52 is a hollow channel-like member of
inverted U-shaped cross section so that the lower
side of each tine 52 is open. Inside the channel
section of each tine 52 is nested a rectangular
cross sectioned follow-down member (which func-
tions with folded and glued blanks as a flap stabi-
lizer). Along the lower surface of each follow-down
member 126 are mounted a plurality of small roll-
ers 128 having their axes perpendicular to the
plane of the paper of Fig. 5, ie. the axes of the
rollers 128 are parallel to the axes of the elevator
rollers 34 in Fig. 1. When the follow-down mem-
bers 126 are in the fully nested position shown in
Fig. 5, each member 126 is contained within the
respective tine 52 except for the lefthand ends of
the members 126 which extend to the left in Fig. 5
of the lefthand ends of the tines 52. The lefthand
ends of the plurality of members 126 are secured
o a horizontal transverse beam 130 attached to the
lower end of a vertical rod 132 slidable vertically in
a pair of spaced apart brackets 134 supported by
intermediary plates and brackets from the mount-
ing unit 122. A two stage air cylinder 136 is con-
nected by pivotal connections between the horizon-
tal beam 130 and the mounting unit 122. Extension
of the air cylinder 136 causes the rod 132 to move
downwardly through the brackets 134 so causing
the follow-down members 126 to move out of the
fines 52 and then on downwardly below the tines
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52. Movement of the air cylinder 136 is indepen-
dent of vertical movement of the tines 52 by the
pinion 58. However, the upper pivotal connection
140 of the air cylinder 136 is mounted on a vertical
plate 142 which is supported on and secured to the
vertically movable rack 56; consequently, there is
no extension or retraction of the air cylinder 136
when the tines 52 move upwardly or downwardly
while the follow-down members 126 remain nested
inside the tines 52. The main cylinder of the two
stage air cylinder 136 is preferably arranged so
that once its piston 138 is released, it can slide
downwardly out of the cylinder 136 under gravity,
this allowing the follow-down members 126 to drop
under gravity away from the tines 52 until the
members 126 come to rest on top of any stack of
sheets below supported on the elevator 30.

Fig. 6 shows the tines 52 and their rack and
pinion vertical drive 56, 58 separated out from the
tine assembly 50 of Fig. 5. The driving pinion 58 is
rotatably mounted in a housing 144 which, when
assembled in the tine assembly 50, is bolted di-
rectly to an upstanding flange of the mounting unit
122 in Fig. 5. There is a rack 56, with its cor-
responding housing 144, disposed on each side of
the stacker, with a horizontal shaft connecting the
two driving pinions 58, and a vertical transverse
plate 146 rigidly connecting the lower portions of
both racks 56, the tine brackets 124 being secured
to the lower part of the plate 146.

Fig. 7 shows the follow-down members 128,
their guide mechanism and the actuating cylinder
136 separated from the tine assembly of Fig. 5.
There are two vertical guide rods 132 spaced apart
fransversely along the common mounting plate
130, each guide rod 132 being vertically slidable in
its own pair of brackets 134. Each pair of guide
brackets 134 are mounted on a plate 148 having a
pair of brackets 150 by which the plate 148 is
secured directly to the transverse plate 146 (Fig.
6) connecting the two vertical racks 56. The plate
142, to which the upper end 140 of the double
acting cylinder 136 is connected, is directly bolted
to the upper central portion of the transverse plate
146 (Fig. 6). The double acting air cylinder 136 has
a short cylinder 152 integral with the upper end of
a long cylinder 154. The short air cylinder 152 is
actuated to provide the initial downward movement
of the follow-down members 126 out of and down-
wardly away from the tines 52, and then the long
air cylinder 154 is actuated to allow the follow-
down members 126 to continue thereafter to fall
under gravity. When the follow-down members 126
are to be returned and again nested in the under-
side of the tines 52, the long air cylinder 136 first
rapidly fully retracts its piston rod 138, and then
the short air cylinder 152 draws the members 126
fully inside the tines 52.
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Fig. 8 shows a simplified and modified version
of the tine assembly 50 of Fig. 5. In this Fig. 8
embodiment, an air cylinder 156 is associated with
an upright post 158 at the lefthand end of each tine
52. A piston rod 159 of the air cylinder 156 is
connected at its lower end to an invididual follow-
down member 126, there still being a plurality of
follow-down members 126 spaced fransversely
across the stacker. Two guide rods 160 are slidab-
ly received within the post 158 and support at their
lower ends the respective follow-down member
126. As before, the follow-down member 126 is
supplied on its underside with freely rotatable roll-
ers 128. Also, as before, when fully retracted up-
wardly, each follow-down member 126 nests fully
inside the respective hollow tine 52. In Fig. 8, the
follow-down member 126 is shown displaced out of
its tine 52 and spaced a distance below the tine 52
- it occupying such a position when engaging and
following down with the top of a fully formed stack
descending on the elevator 30 (Fig. 1).

In operation, at the start of building a stack of
folded and glued corrugated paperboard container
blanks, the tine assembly 50 is located in the
position of Fig. 1, but with the tines 52 raised to
just above the board line (at approximately the
level of the longitudinal screw 48). Each flexible
cam 64 is located in the position shown in Fig. 2 in
the path of the oncoming container blanks. The
container blanks are then successively conveyed
from the gluer folder machine by the upwardly
inclined vacuum conveyor 12, each blank 28 in turn
being engaged by the firing rollers 24, 26 and
projected upwardly at an inclination of 5 degrees to
the horizontal on a path towards the stop 32. Just
before each blank 28 reaches the flexible cams 64,
the cams are rapidly rotated out of the way as in
Fig. 1. Then, as the projected blank 28 is reaching
the stop 32, the cams 64 descend to strike the
trailing portion of the container blank and knock
this trailing portion downward - this ensuring that
the next succeeding blank will always pass over
the top of the preceding container blank hitting the
stop 32. The stopped blanks successively fall to-
wards the elevator 30 and start to form a stack
thereon. As the stack forms, the elevator 30 is
steadily moved downwards by the pinion 38 driving
the rack 36, the speed of elevator descent being
controlled by the computer controller 76 in relation
fo initial input setup data, the rate of signals from
the sensor 72, and input from the motor control
circuit 118 concerning the resistance to rotation
from rest of the flexible cams 64 caused by their
engagement with the top sheet of the forming
stack. When via the sensor 72 the computer 76 has
counted the number of container blanks required to
complete a stack, the tines 52 are lowered to the
position shown in Fig. 1 just below the board line,
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and container blanks now commence to be stacked
on the tines 52. At the same time, the short upper
cylinder 152 rapidly moves the follow-down mem-
bers 126 out from below the tines 52 to engage the
top of the fully formed stack on the elevator 30.
The elevator 30 continues downwardly to its bottom
position level with the exit conveyors 42, 14, at the
same time the follow-down members 126 falling
under gravity and remaining resting on the top of
the fully formed stack which supports their full
weight; this weight of the follow-down members
126 is sufficient to prevent the newly glued flaps of
the folded and glued container blanks from unfol-
ding, but is not sufficient to crush or mark the
corrugated paper-board of the container blanks.
When the elevator 30 reaches its bottom position,
the ejector 40 is actuated by an air cylinder to eject
the full stack from between the rollers 34 of the
elevator and the rollers 128 of the follow-down
members 126, the ejected stack being forwarded
by the fast conveyor 42 to the discharge roller
conveyor 14. Thereupon, the ejector returns to its
home position in Fig. 1, the compound air cylinder
136 causes a rapid ascent of the follow-down
members 126 until they are again nested in the
tines 52, and the elevator 30 ascends to just above
the level of the tines 52. Thereupon, the pinion 120
is driven to retract the tine assembly 50 to the left
in Fig. 1 until the pointed righthand ends of the
tines 52 have passed to the left of the stop 32. The
pinion 58 is then driven to raise the tines 52,
fogether with the nested members 126, to just
above the board line, at approximately the level of
the screw 48 in Fig. 1; then the pinion 120 is again
actuated to return the tine assembly 50 to the
longitudinal position shown in Fig. 1 (but with the
tines 52 above the board line). The partly formed
stack so ftransferred onto the elevator 30 upon
withdrawal of the tines 52, continues to build o a
fully formed stack, and then the above procedure is
repeated.

The top of the forming stack 116 is controlled,
via the computer unit 76, to remain just below the
nip of the firing rollers 24, 26. The radius of the
apogee 114 of each flexible cam 64 is such as fo
provide a gentle curved section at the end of the
pear-shaped loop to minimizes damage to the con-
tainer blanks when resting thereagainst as in Fig. 4;
and also to add to the controlled flexibility of the
loop of the flexible cam 64 to allow controlled
resilient yieldability to accommodate any variation
in the thickness of the corrugated paperboard of
the blanks, in the thickness of the folded and glued
blanks, and in the speed of descent of the elevator.

As will be appreciated, while the stack is for-
ming, the flexible cams in their rest position of
Figs. 2 and 4 prevent the freshly glued flaps from
unfolding, but without applying any noticeable com-
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pression force to the stack being formed.

Also, the follow-down members by staying in
contact with the top of the fully formed and de-
scending stack, further control unfolding of the
glued flaps. By employing aluminum follow-down
members, and allowing them to descend by gravity
under their own weight, each member may exert a
downward force of just several pounds. By allowing
the follow-down members to descend under grav-
ity, they automatically match the downward speed
of the elevator.

The above described embodiments, of course,
are not fo be construed as limiting the breadth of
the present invention. Modifications, and other al-
ternative constructions, will be apparent which are
within the scope of the invention as defined in the
appended claims.

For example, although the preferred embodi-
ment of the invention has been described above as
applied to a counter ejector, the flexible cam 64
could be incorporated in a die-cut stacker to forgiv-
ingly knock the rear portion of each die-cut blank
downwardly and, if so arranged, to stabilize the fop
of the forming stack.

Also, instead of stopping the sheets with the
stationary stop plate 32, the sheets could be
moved over the elevator 30 on overhead vacuum
conveyors and brought to rest by stopping these
overhead conveyors.

Claims

1. Apparatus for stacking sheets, comprising:

an elevator (30) for supporting stacked
sheets;

means (12, 24, 26) for feeding successive
sheets in a path above said elevator;

means (36,38) for moving said elevator
(30) downwards;

means (32) for stopping each successively
fed sheet above said elevator and enabling
each stopped sheet to drop onto a stack being
formed;

a flexible cam (64) rotatably mounted
above said elevator (30) downstream of said
feeding means (12,24,26), said flexible cam
(64) comprising a resiliently flexible loop;

control means (76) for causing intermittent
rotation of said flexible cam:

(a) to rotate said flexible cam (64) out of the
path of a sheet (28) being fed by said
feeding means (12, 24, 26) to allow a lead-
ing portion of this fed sheet to pass under
said flexible cam, then

(b) to bring said flexible cam (64) into con-
tact with a rear portion of the fed sheet (28)
fo urge said rear portion towards said stack,
and then
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(c) to bring said flexible cam (64) to rest in
contact with said fed sheet (28) when rest-
ing on top of the stack being formed; and
the cam (64) resiliently flexing to com-
pensate for any tolerance variations in the
sheets and the downward moving of the eleva-
tor (30).

The apparatus of Claim 1, wherein said feeding
means comprises a pair of firing rolls having
parallel axes of rotation, one of these axes
being arcuately adjustable with respect fo the
other of these axes to enable sheets to be
projected upwardly and forwardly at an acute
angle to the horizontal, said acute angle being
adjustable by adjusting the arcuate position of
said one axis.

The apparatus of Claim 1 or 2, wherein a
plurality of flexible cams are mounted spaced
apart on a rotatable member, and an electric
motor is drivingly connected to said rotatable
member.

The apparatus of any preceding claim, wherein
said control means comprises a computer.

The apparatus of any preceding claim, further
comprising means for measuring forque asso-
ciated with rotating said flexible cam out of
contact with the sheet on top of the stack and
wherein said control means controls said ele-
vator moving means in accordance with the
torque measured.

The apparatus of any preceding claim, wherein
said loop is pear-shaped.

The apparatus of any preceding claim, wherein
said loop is formed by a flexed strip of plastic
material, the strip being attached adjacent its
ends to a member mounted on a shaft.

The apparatus of any preceding claim, further
comprising:

a plurality of tines for temporarily support-
ing a newly forming stack of sheets when a full
stack has been formed on said elevator;

follow-down members associated with said
tines and movable downwardly away from and
upwardly towards said tines; and

means for moving said follow-down mem-
bers downwardly away from said tines to con-
tact the top of the full stack formed on said
elevator, and for causing said follow-down
members to move downwardly with said full
stack away from said tines while said elevator
is moving said full stack downwards.
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The apparatus of Claim 8, wherein said means
for moving said follow-down members com-
prises a unit having a first air cylinder for an
initial rapid descent of said follow-down mem-
bers, and a second air cylinder permitting said
follow-down members to drop downwardly un-
der gravity but be drivingly returned upwardly.

The apparatus of Claim 9, wherein said follow-
down members nest in said tines in an inoper-
ative position of said follow-down members.

The apparatus of Claim 1, further comprising
means for controlling said elevator moving
means responsive to resilient flexing of said
cam.

A method of stacking corrugated paperboard
container blanks, comprising the steps of:

feeding successive blanks (28) in a path
above a downwardly moving elevator (30);

stopping each successively fed blank (28)
above the elevator (30) and allowing each
stopped blank to drop onto a stack being
formed on said elevator;

disposing a resiliently flexible cam (64) at
rest above said elevator and in said path;

rotating said flexible cam (64) from rest out
of the path of each fed blank (28) before such
blank is stopped and allowing such blank to
pass under said flexible cam; and

bringing said flexible cam (64) to rest in
kissing contact with such blank when such
blank has been stopped and is resting on top
of the stack being formed.

The method of Claim 12, wherein:

said flexible cam is rotatable eccentrically
about an axis and is resiliently deformable
towards the axis; and further comprising the
step of:

bringing said flexible cam while rotating
into contact with a rear portion of each fed
blank to urge said rear portion towards the top
of the stack.

The method of Claim 12 or 13, wherein said
elevator is moved downwardly at a substan-
tially constant rate, and including the further
step of:

adjusting said substantially constant rate in
response to a change in the level of the top of
said stack above a predetermined limit.

Patentanspriiche

1.

Einrichtung zum Stapeln von Bogen, beste-
hend aus einem Elevator (30) zum Stiitzen der
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gestapelten Bdgen,
Mitteln (12, 24, 26) zum Zufiihren aufeinander-
folgender B&gen in einen Weg oberhalb des
Elevators,
Mitteln (36, 38) zum Abwirtsbewegen des Ele-
vators (30),
Mitteln (32) zum Stoppen jedes aufeinanderfol-
gend zugeflhrten Bogens oberhalb des Elevat-
ors und flr das Herabfallen eines jeden ge-
stoppten Bogens auf einen gebildeten Stapel,
einem flexiblen Nocken (64), der drehbar ober-
halb des Elevators (30) und in Bewegungsrich-
tung der zufiihrenden Mittel (12, 24, 26) hinter
diesen befestigt ist, wobei der flexible Nocken
(64) aus einer elastischen, flexiblen Schleife
besteht,
Steuermitteln (76) zum Hervorrufen einer inter-
mittierenden Drehung des flexiblen Nockens
(2) zum Herausdrehen des flexiblen Nok-
kens (64) aus dem Weg eines Bogens (28),
der durch die Zufiihrungsmittel (12, 24, 26)
zugefihrt wird, um es dem vorderen Teil
des zugefiihrten Bogens zu ermdglichen,
sich unter dem flexiblen Nocken hindurch-
zubewegen, um anschlieBend
(b) den flexiblen Nocken (64) in Kontakt mit
dem hinteren Teil des zugeflihrten Bogens
(28) zu bringen und den rickwirtigen Teil
gegen den Stapel zu drlicken und anschlie-
Bend
(c) den flexiblen Nocken (64) in Kontakt mit
dem zugeflihrten Bogen (28) zu halten,
wenn dieser auf dem gebildeten Stapel ruht,
wobei
sich der Nocken (64) elastisch verformt, um
Toleranzabweichungen der B&gen und die Ab-
wirtsbewegung des Elevators (30) zu kompen-
sieren.

Einrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Zufiuhrmittel ein Paar Start-
rollen mit parallelen Drehachsen aufweisen,
wobei eine dieser Achsen bogenf&rmig justier-
bar ist bezogen auf die andere dieser Achsen,
um den Bogen aufwirts und nach vorn unter
einem spitzen Winkel gegen die Horizontale
vorstehen zu lassen, wobei der spitze Winkel
durch die Justierung der Bogenposition der
einen Achse justierbar ist.

Einrichtung nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB mehrere flexible Nocken
unter Einhaltung von Abstdnden gegeneinan-
der auf einem Drehelement angeordnet sind
und ein elektrischer Motor antriebsmaBig mit
dem rotierbaren Teil verbunden ist.
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Einrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daB die
Steuermittel einen Computer umfassen.

Einrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daB sie
ferner Mittel zum Messen des Drehmoments
aufweist, das mit der Drehung des flexiblen
Nocken zum Beenden des Kontakts mit dem
Bogen oben auf dem Stapel verbunden ist,
und wobei die Steuermittel die den Elevator
bewegenden Mittel in Ubereinstimmung mit
dem gemessenen Drehmoment steuern.

Einrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daB die
Schlieife birnenférmig ist.

Einrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daB die
Schleife aus einem gebogenen Streifen aus
Kunststoffmaterial gebildet ist, und daB der
Streifen an seinen Enden an einem auf der
Welle befestigten Teil befestigt ist.

Einrichtung nach einem der vorhergehenden
Anspriiche, gekennzeichnet durch:

mehrere Zinken zum zeitweiligen Stlitzen ei-
nes neu zu formenden Bogenstapels, nachdem
ein fertiger Stapel auf dem Elevator gebildet
wurde,

abwirtsfolgende Teile, die den Zinken zuge-
ordnet sind und abwirts weg von den Zinken
und aufwirts zu den Zinken hinbewegbar sind,
Mittel zum Bewegen der abwdirisfolgenden
Teile weg von den Zinken, um die Oberseite
des volistdndig auf dem Elevator gebildeten
Stapels zu erfassen und die abwirtsfolgenden
Teile zu veranlassen, sich abwérts mit dem
vollstdndigen Stapel weg von den Zinken zu
bewegen, wihrend der Elevator den volistin-
dig gebildeten Stapel abwirisbewegt.

Einrichtung nach Anspruch 8, dadurch gekenn-
zeichnet, daB die Mittel zum Bewegen der
abwirtsfolgenden Teile eine Einheit mit einem
ersten Luftzylinder flir einen anfinglichen
schnellen Abstieg der abwirisfolgenden Teile
aufweist und einen zweiten Luftzylinder, der es
den abwdrtsfolgenden Teilen erlaubt, unter der
Schwerkraft nach unten zu fallen, jedoch wie-
der aufwirts angetrieben zu werden.

Einrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, daB die abwirtsfolgenden Teile im
nichtangetriebenen Zustand in den Gabelzin-
ken ruhen.
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Einrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB sie Mittel zum Steuern der Ele-
vatorantriebsteile aufweist, die auf die elasti-
sche Biegung der Nocke ansprechen.

Verfahren zum Stapeln von Behilterzuschnit-
ten aus Wellpappe, gekennzeichnet durch fol-
gende Schritte:

aufeinanderfolgendes Zuflihren von Zuschnit-
ten (28) in einen Weg oberhalb eines sich
abwirtsbewegenden Elevators (30), Stoppen
eines jeden der nacheinander zugeflihrten Zu-
schnitte (28) oberhalb des Elevators (30) und
Absetzen eines jeden gestoppten Zuschnitis
auf einem Stapel, der auf dem Elevator gebil-
det wird,

Anordnen eines elastischen, flexiblen Nockens
(64) in Ruhelage in dem Weg oberhalb des
Elevators,

Drehung des flexiblen Nockens (64) aus der
Ruhelage aus dem Weg eines jeden zugefiihr-
ten Zuschnitts, bevor ein solcher Zuschnitt ge-
stoppt ist und Gewdhrung des Durchlaufs ei-
nes solchen Zuschnitts unter dem flexiblen
Nocken und

Ruhigstellung des flexiblen Nockens (64) bei
leichter Berlihrung mit einem solchen Zu-
schnitt, wenn dieser gestoppt wurde und oben
auf dem gebildeten Stapel ruht.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, daB der flexible Nocken exzentrisch
um eine Achse drehbar ist und elastisch zur
Achse hindeformierbar ist, und daB der flexible
Nocken widhrend der Drehung einen riickwarti-
gen Teil eines jeden zugeflihrten Zuschnitts
leicht beriihrt, um den rlickwirtigen Teil auf
den Stapel zu drlicken.

Verfahren nach Anspruch 12 oder 13, dadurch
gekennzeichnet, daB der Elevator um einen im
wesentlichen konstanten Betrag abwirts be-
wegt wird und der im wesentlichen konstante
Betrag in Abhdngigkeit von einer Verdnderung
der H6he des oberen Teils des Stapels ober-
halb einer vorbestimmten Grenze justiert wird.

Revendications

1.

Appareil pour empiler des feuilles, comprenant

un élévateur (30) pour supporter des feuil-
les empilées ;

des moyens (12, 24, 26) pour délivrer des
feuilles successives dans un trajet situé au-
dessus dudit élévateur ;

des moyens (36, 38) pour déplacer ledit
élévateur (30) vers le bas ;

10

15

20

25

30

35

40

45

50

55

11

18

des moyens (32) pour arréter chaque feuil-
le successivement déliviée au-dessus dudit
élévateur et permetire & chaque feuille arrétée
de tomber sur une pile en cours de formation ;
une came flexible (64) montée de maniére
rotative au-dessus dudit élévateur (30), en aval
desdits moyens d'alimentation (12, 24, 26),
ladite came flexible (64) comprenant une bou-
cle flexible de fagon élastique ;
des moyens de commande (76) pour en-
trafner en rotation intermittente ladite came
flexible :
(a) de maniére 3 faire tourner ladite came
(64) flexible hors du frajet de la feuille (28)
délivrée sous la commande desdits moyens
d'alimentation (12, 24, 26), pour permetire
la partie avant de cette feuille introduite de
passer sous ladite came flexible, ensuite
(b) & amener ladite came flexible (64) en
contact avec une partie arriere de la feuille
infroduite (28), en vue de solliciter ladite
partie arriére vers ladite pile, et ensuite
(c) & faire en sorte que ladite came flexible
(64) reste au contact de ladite feuille intro-
duite (28), lorsque celle-ci est en attente au-
dessus de la pile en cours de formation ; et
la came (64) fléchissant de maniére élasti-
que pour compenser toute variation de toléran-
ce dans les feuilles et le mouvement descen-
dant de I'élévateur (30).

Appareil selon la revendication 1, dans lequel
lesdits moyens d'alimentation comprennent
une paire de rouleaux pinceurs ayant des axes
de rotation paralléles, I'un de ces axes étant
ajustable en forme d'arc par rapport & l'autre,
afin de permetire aux feuilles d'éire projetées
vers le haut et vers le bas, 4 un angle aigu par
rapport & I'horizontale, ledit angle aigu étant
réglable en ajustant la position arguée dudit
axe.

Appareil selon la revendication 1 ou 2, dans
lequel une pluralité de cames flexibles sont
montées espacées les unes des autres, sur un
élément rotatif, et un moteur électrique est
relié par entrafnement audit élément rotatif.

Appareil selon I'une quelconque des revendi-
cations précédentes, dans lequel lesdits
moyens de commande comprennent un ordi-
nateur.

Appareil selon I'une quelconque des revendi-
cations précédentes, comprenant en outre des
moyens pour mesurer un couple associé 2
I'entralnement en rotation de ladite came flexi-
ble qui n'est plus au contact de la feuille située
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au-dessus de la pile, et dans lequel lesdits
moyens de commande réglent lesdits moyens
de déplacement de I'élévateur, conformément
au couple mesuré.

Appareil selon I'une quelconque des revendi-
cations précédentes, dans lequel ladite boucle
est piriforme.

Appareil selon I'une quelconque des revendi-
cations précédentes, dans lequel ladite boucle
est formée par une bande fléchie de matériau
en plastique, la bande étant fixée prés de ses
extrémités sur un élément monté sur un arbre.

Appareil selon I'une quelconque des revendi-
cations précédentes, comprenant en outre :

une pluralité de tins pour supporter tempo-
rairement une pile de feuilles nouvellement
formée, lorsqu'une pile entiere a été formée
sur ledit élévateur ;

des éléments suiveurs associés auxdits
tins et mobiles vers le bas en s'écartant des-
dits tins ou vers le haut en s'en approchant ; et

des moyens pour éloigner vers le bas les-
dits éléments suiveurs desdits tins afin d'étre
au contact du dessus de la pile terminée,
formée sur ledit élévateur ; et pour provoquer
le déplacement desdits éléments suiveurs vers
le bas, en écartant ladite pile terminée desdits
tins, tandis que ledit élévateur déplace ladite
pile terminée vers le bas.

Appareil selon la revendication 8, dans lequel
lesdits moyens pour déplacer lesdits éléments
suiveurs comprennent une unité ayant un pre-
mier vérin pneumatique pour une descente
initiale rapide desdits éléments suiveurs et un
second vérin pneumatique permettant auxdits
éléments suiveurs de tomber vers le bas, du
fait de la pesanteur, mais d'étre ramenés vers
le haut par entralnement.

Appareil selon la revendication 9, dans lequel
lesdits éléments suiveurs se nichent dans les-
dits tins, lesdits éléments suiveurs étant en
position d'arrét.

Appareil selon la revendication 1, comprenant
en outre des moyens pour commander lesdits
moyens de déplacement de I'élévateur, sensi-
bles au fléchissement élastique de ladite
came.

Procédé d'empilage de flans de conteneurs
pour carton ondulé, comprenant les étapes
consistant 3 :

avancer des flans successifs (28) dans un

10

15

20

25

30

35

40

45

50

55

12

13.

14.

20

trajet situé au-dessus d'un élévateur (30) se
déplagant vers le bas ;

arrBter chaque flan (28) successivement
avancé, au-dessus de I'élévateur (30) et per-
mettre & chaque flan arrété de tomber sur une
pile en formation sur ledit élévateur ;

disposer une came (64) flexible de fagon
élastique en attente au-dessus dudit élévateur
et dans ledit trajet ;

entrainer en rotation ladite came flexible
(64) de la position d'attente hors du trajet de
chaque flan (28) avancé, avant que ce flan soit
arrété et permetire a2 ce flan de passer sous
ladite came flexible ; et

amener ladite came flexible (64) a rester
en contact d'effleurement avec ce flan lorsque
ce dernier a été arrété et est en aitente au-
dessus de la pile en cours de formation.

Procédé selon la revendication 12, dans lequel

ladite came flexible est rotative excentri-
quement autour d'un axe et est susceptible
d'étre déformée de fagon élastique vers cet
axe ; et comprenant en outre I'étape consistant
a:

metire ladite came flexible, pendant sa ro-
tation, au contact d'une partie arriere de cha-
que flan délivré, de fagon & solliciter ladite
partie arriére vers le sommet de la pile.

Procédé selon la revendication 12 ou 13, dans
lequel ledit élévateur est déplacé vers le bas a
une vitesse sensiblement constante, et com-
prenant I'étape supplémentaire consistant 2 :

régler ladite allure sensiblement constante
en réponse A une modification du niveau du
sommet de ladite pile, au-dessus d'une limite
prédéterminée.
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